Introduction: During face-to-face questioning typically developing children and
testing. Eleven participants had previously had their diagnosis confirmed with the fluorescent in situ hybridisation diagnostic test (FISH), whilst the remaining four had been diagnosed phenotypically by clinicians. Three participants had to be removed from the study, one participant was unable to answer the mathematics questions and two were unable to remain still for the GSR measurements. Therefore the final sample comprised 12 participants (6 female, 6 male, 11 participants with positive FISH tests) aged 10 years 2 months to 28 years 2 months (mean 17 years 6 months).
To compare physiological arousal to that of typically developing individuals, a comparison group of 12 participants was recruited and matched to each participant with WS on the basis of chronological age 2 . There was no difference in the chronological ages of the two groups (p=.48). The group with WS had a mean age of 17 years 7 months (as detailed above) whilst the typically developing group also had a mean age of 17 years 7 months (ranging from 10 years 4 months to 28 years 4 months).
Stimuli and Procedure
Participants completed 3 levels of task difficulty (no task; easy mental arithmetic-e.g. 'count from 1-15 in 1s'; difficult mental arithmetic-e.g. 'count backwards from 100 in 3s') while 1 This small sample size is adequate in respect to other studies of individuals with this rare genetic disorder in the UK and for the aim of providing pilot data for future investigations of arousal in WS. The sample size is also comparable to studies investigating the gaze behaviour of children with other developmental disorders such as Fragile X syndrome (e.g. n=6, Hall et al., 2009) . 2 In study 1 we are measuring physiological arousal which is documented in the literature as changing in relation to chronological age with younger children being more physiologically responsive than older children and adults (e.g. Venables & Mitchell, 1996) . Hence it was important to have a chronological age matched control for this physiological study.
looking towards the experimenter or at the floor (18 trials in total, order counterbalanced). and there was a trend to significance for the WS participants (t(11) = 1.90, p = .08, mean face = 4.40; mean floor = 3.96).
[ Insert Table 1 ] Discussion Individuals with WS were generally less physiologically aroused than age-matched typically developing individuals, with typically developing individuals showing around double the SCL. In addition both groups were more aroused when looking at faces (mean WS = 4.40;
mean TD = 9.17) than the floor (mean W = 3.96; mean TD = 8.10), albeit the effect is marginal for the WS group. So contrary to our prediction faces were arousing for participants with WS although baseline levels of arousal were very low for this group in comparison to matched controls. The results may help explain (although there are likely many other factors involved) the anomaly in the WS literature that while people with WS are people orientated (Klein-Tasman & Mervis, 2003) , relatively good at processing some aspects of faces (e.g. eye gaze cues, Riby et al., 2008b) , and preferentially attend to faces for prolonged periods of time (Riby & Hancock, 2008 Mervis et al., 2003) , they seem immune to the 'overload' associated with extensive eye contact. Using an assessment of physiological arousal it is possible to reveal that one of the important components of extended face gaze in WS is likely to be the effect of arousal level during social interactions and communication.
Study 2: Gaze aversion while thinking
Method

Participants
The WS group from study 1 took part. A new typically developing comparison group was recruited and individually matched on gender and verbal mental age to the participants with WS 3 . They had a mean chronological age of 9 years 4 months (ranging 5 years 4 months to 16 years 8 months). Verbal ability was assessed using the BPVS II (Dunn, Dunn, & Whetton, 1997) , with participants with WS having a mean receptive vocabulary age of 8 years 11 months (ranging 4 years 7 months to 16 years 6 months) and typically developing participants 9 years 2 months (ranging 4 years 10 months to 16 years 11 months). There was no difference 3 The rationale for having a VMA matched control group in study 2 is because it examines gaze aversion behaviours during problem-solving. Abilities and strategies for problem solving are strongly linked to cognitive development and functioning, hence why a VMA match was taken. Furthermore GA increases with age (e.g. Doherty-Sneddon et al 2002) over the early primary years with most typically developing 8-year-olds behaving much like adults. Controls were around 8-years of age and we would therefore not expect them to differ much in terms of their GA behaviours from an adult chronologically matched control group. However because of the nature of the problem solving activity involved in study 2 we considered it important to have a mental age control.
between the groups on the basis of verbal ability (p=.13), 4 although the participants with WS were significantly older than those who were developing typically (t(11)=9.41, p<.001).
Stimuli and procedure
Naturally occurring gaze aversion was recorded during a question and answer session. Blokland, & Anderson, 2000) . It is important to highlight that there was no difference between the WS and control in terms of levels of response accuracy during the GA paradigm nor was there any interaction. This is what we would expect given that the level of task difficulty was carefully calibrated in both groups. The lack of group difference and interaction clearly shows that task difficulty was equivalent across groups and the increase in difficulty was equivalent across groups. The current work supports the only study in the literature documenting exaggerated face gaze in real life situations in WS, and that was with toddlers in social encounters (Mervis et al, 2003) . The results also support evidence of individuals with WS spending prolonged periods of time gazing at faces when they are shown on computer screens (Riby & Hancock, 2008 Although participants with WS use less GA than typical controls during conditions of moderate to difficult mental challenge, they do increase GA as question difficulty increases.
So people with WS are not simply 'stuck' on faces, like typically developing individuals they manage their cognitive load by looking away more when task demands require them to do so.
This behavioural characteristic may be particularly important when teaching individuals with WS, whereby teachers should be aware of the nature of WS gaze behaviour and how this may differ from pupils who are developing typically or indeed those with other disorders of development.
Conclusions
The current research has explored the nature of gaze behaviour associated with WS in person -to -person interactions, emphasising the role played by physiological arousal and the effect of cognitive load on the occurrence of gaze aversion. There are a number of possible explanations for the current findings that must be considered. Extended eye contact or face gaze by individuals with WS during cognitively demanding scenarios may be related to the feature-based encoding of faces that is used by adults as well as children (e.g. KarmiloffSmith et al., 2004) . Encoding individual features rather than the overall facial configuration may mean that faces are encoded more slowly than typically occurs and hence places less of a cognitive load. This may allow individuals with WS to engage with / study faces for longer period of time without the concomitant negative effects on cognitive processing found in typical development. Recording naturally occurring gaze behaviour (fixation scanpaths)
while individuals with WS hold face gaze (in person rather than presented on a computer screen) may reveal whether this interpretation is plausible.
The results of the current research must also consider the role played by attention and disengagement mechanisms in the face gaze of individuals with WS. Attentional disengagement difficulties have been proposed when exploring the performance of toddlers with WS on selective attention measures (Cornish, Scerif, & Karmiloff-Smith, 2007 , Scerif, Cornish, Wilding, Driver, & Karmiloff-Smith, 2004 ) and spatial attention paradigms (Brown et al., 2003) . Recently, Porter et al. (2007) have proposed that the characteristic social approach that typifies WS is related to poor response inhibition and frontal lobe dysfunction.
Individuals with WS may be unable to disengage their attention or inhibit socially salient information. However, the current research suggests that attention can be disengaged from faces, indeed when concurrent task demands are low this is done in a typical manner.
Complexities of disengaging attention away from the face are more prevalent when concurrent task demands are high and this is exhibited as prolonged faze gaze and a relatively low gaze aversion level in contrast to typically developed individuals. Interestingly even though this is the case, an increase in gaze aversion associated with increasing cognitive load is still evident. The exact contribution of attention mechanisms in this behaviour remains unclear.
Another candidate mechanism involved in the typical WS social phenotype is the amygdala 
